ABSTRACT
INTRODUCTION
ntra-industry trade (IIT), defined as the simultaneous export and import of products of the same industrial classification, is a phenomenon which has been the subject of significant interest in recent decades, and which has triggered the publication of numerous studies aimed at explaining the main determining factors of this pattern of trade.
The trade theories developed by Ricardo and Hecksher-Ohlin-Samuelson, based on comparative advantage and factor endowment, predict a certain pattern of intra-industry trade. They also predict that opportunities for trade will increase, the larger the differences in productivity, in factor endowments and in demand, between the trading countries. According to these theories, international trade will flourish between countries with unequal economic characteristics, which implies that economic integration schemes among economies that are largely similar is to be discouraged due to the lack of complimentarity in their comparative advantage.
However, the empirical record shows the very opposite. In the European Union, trade among member countries has increased dramatically as soon as they joined the EU, including a high degree of intra-industry trade. This increase in trade among countries with similar economic characteristics, suggested that the increase in IIT was more than a mere statistical curiosity, and resulted in a copious literature aimed at providing possible explanations. Balassa (1966) highlighted the importance of adjustment costs in situations involving a process of economic integration. Indeed, in such cases it is common to observe adjustment costs resulting from the changes in comparative advantage. Balassa hypothesized that the importance of these costs depends on the level of development of the countries and on the similarities between their economies. In fact, Balassa suggested that intraindustry trade is itself an indicator of such similarities. In sum, his conclusion is that the higher the level of economic development of the trading countries the higher the prevalence of IIT, and this corresponds to lower adjustment costs due to the economic integration process. Thus, he concluded that the importance of adjustment costs in integration schemes had been overstated.
Various trade theories developed in the last three decades attempted to provide explanations for the observed patterns of IIT. In these cases, the emphasis is placed on the characteristics of the different productive sectors and the structure of markets. So, using models that assume production functions exhibiting economies of I scale and product differentiation (Dixit and Norman, 1980; Helpman and Krugman, 1985) , IIT is explained in terms of the differences in market size and the technical possibilities to exploit economies of scale.
An alternative approach is pursued by models of oligopoly and homogeneous products in which the limited size of the local market results in the opening to foreign trade and the reciprocal practice of dumping, which can explain IIT in cases of undifferentiated products (see for example Brander, 1981) .
Finally, some newer theories of economic growth (Grossman and Helpman, 1990 ) help provide a plausible explanation for IIT. The existence of comparative advantage in innovation in a country leads to an increase in product differentiation in the country's industries and to intra-industrial specialization resulting in the export of vertically differentiated products.
The purpose of this paper is the analysis of IIT in Spain, based on the trade links of Spain with 75 countries (see appendix), and the identification of the main factors determining IIT. Section 2 presents the way in which IIT is measured as well as a description of the sources of data. Section 3 presents an overview of the evolution of Spanish foreign trade in the last few decades. Section 4 introduces the proposed dependent and explanatory variables as well as the statistical methodology. Section 5 presents the numerical results of the econometric models and section 6 summarizes the main findings.
THE MEASUREMENT OF INTRA-INDUSTRY TRADE
Intra-industry trade can be measured using the index developed by Grubel and Lloyd (1975) . In its simplest form, for a single industrial sector, the index can be expressed as follows:
where Xij represents the exports of sector i to country j and M ij the imports of sector i from country j.
The corresponding aggregate index, measuring IIT for the whole economy of a country is expressed as follows:
where n is the number of industries at a chosen level of aggregation.
It must be noted, however, following Grubel and Lloyd (1975) , that this aggregate index is a downwardbiased measure of IIT in countries showing an imbalance in commodity trade. Grubel and Lloyd (1975) proposed an adjusted index that takes into account overall trade imbalance:
The study of intra-industry trade has an eminently empirical nature and its measurement depends a great deal on the level of disaggregation of the data. Even though in theory each industry is defined on the basis of similarities in factor intensity, official trade statistics are not grouped by industry but by product categories, that offer more disaggregation than industries would. The internationally accepted standard for industrial categories is NACE (National Classification of Economic Activity), but in international trade a different standard is used: CUCI, Uniform Classification for International Trade. This study is based on 4-digit CUCI data.
SPANISH FOREIGN TRADE
In the 1990's, over 75% of Spanish foreign trade was made up of manufactured goods, which makes it possible to classify Spain as a developed economy with a level of industrialization appropriate for a OECD member country.
The most crucial landmark for Spanish trade in recent decades has been its joining the European Union in 1986, which constituted an important step towards trade liberalization in two main respects. First, it meant the elimination of tariffs towards other EU members with the corresponding boost in trade within the EU. Secondly, it meant the adoption by Spain of the EU's common external tariff system (TARIC) which implied an across-theboard lowering of Spanish tariffs towards non-EU countries.
This process of trade liberalization resulted in a drastic increase in the openness of the Spanish economy, which had been very closed for decades. The major increases in trade took place with other developed economies, especially within the EU. Table 1 shows the dramatic pace at which the Spanish economy increased its openness in a relatively short period of time. Table 2 shows that the increased in trade has been asymmetrical, emphasizing OECD countries in general and EU countries in particular. This was to be expected as a result of the integration process and would carry with it the expectation of an increase in IIT over the same period (Pareja and Turmo, 2002) . With respect to the composition of exports and imports by product categories, Table 3 shows that a sharp increase in the importance of durable consumer goods, capital goods, and intermediate industrial goods. Between 1980 and 1997 the combined weight of these three categories increased from 43.5% to 72.7% for imports, and from 69.3% to 74.1% for exports. The increase in the importance of manufactured goods, coupled with the drop in the weight of primary commodities, and the greater degree of openness of the Spanish economy explains the intensification of IIT with the rest of the world.
DETERMINANTS OF INTRA-INDUSTRY TRADE
When analyzing the determining factors for IIT, the leading theories focus on characteristics of supply and demand by industrial sector (Bergstrand, 1990) , as well as characteristics of supply and demand specific to one or more countries (Martin and Orts, 1995; Hu and Ma, 1999).
The studies that focus on industries have identified, on the supply side, the importance of economies of scale and product differentiation, which induce firms and countries to search for foreign markets. Thus, an important explanatory factor for IIT could be the level of technological development of the industry, i.e. the ability to be innovative both in terms of products and processes, increasing efficiency and product differentiation. On the demand side, the focus lies on the analysis of the similarities in consumer behavior across countries, which leads to an increase in IIT.
However, the emphasis of this paper lies on the factors determining IIT at the level of each country. In this respect, it is important to note that IIT is a phenomenon which contradicts the classical concept of comparative advantage, since the latter is based on differences between countries (either in productivity or factor costs) while the former occurs as a result of similarities in the same variables. Thus, IIT will be affected by those factors lying behind these cross-country similarities: factor endowments and technological capability on the supply side, and purchasing power and consumer tastes on the demand side. These factors are closely correlated with the level of economic development of the country; the higher the endowment of human capital and technology, the higher the level of productivity, production capacity and product differentiation; the higher the level of per capita income, the higher the purchasing power of consumers and the preference for wider choice in consumption, be it from domestic or foreign sources.
Since the industrialized economies have a larger diversification in both supply and demand, we expect them to have a larger rate of IIT. Furthermore, we expect the rate of IIT in bilateral trade to be larger, the smaller the differences in per-capita income.
Market size is considered an important factor for IIT, since the larger the demand the better the ability to exploit economies of scale. A country's trade policy is also an important factor for IIT. We expect the rate of IIT to increase for countries involved in trade liberalization and in economic integration schemes, such as the European Union. Finally, geographical proximity is likely to increase IIT, due to lower transportation costs and common borders which may enable the existence of joint industrial zones.
The econometric model developed in this study attempts to identify the main explanatory variables influencing IIT. The method utilized is Ordinary Least Squares (OLS). The dependent variable utilized is the adjusted IIT index proposed by Grubel and Lloyd (1975) . The index ranges from 0 to 100. According to Greenway and Milner (1984) and Balassa (1986)  proxy for the differences in the level of economic development of the two trading partners  expected sign: negative; the smaller the differences in the level of economic development the larger the expected rate of IIT, due to similar factor endowments and demand characteristics  GDP (gross domestic product)
 proxy for market size of the trade partner  expected sign: positive; the greater the market size of the trading partner the larger the expected rate of IIT  DGDP (difference in the levels of GDP)
 proxy for the differences in the market size of the two trading partners  expected sign: negative; the smaller the differences in the size of the two markets, the larger the degree of similarity of the two economies and the larger the expected rate of IIT  EU (membership in the European Union)
 dummy variable measuring membership in an economic integration scheme  expected sign: positive; trade among member countries is expected to show a higher rate of ITT  DIST (distance between the capitals of the two countries)
 proxy for transportation costs  expected sign: negative; higher transportation costs discourage ITT  BOR (existence of a common border)
 dummy variable used as a proxy for geographical proximity  expected sign: positive; the rate of ITT is expected to be higher for neighboring countries  LAN (existence of a common language)
 dummy variable used as a proxy for cultural affinity  expected sign: positive; the rate of ITT is expected to be higher for countries with common cultural traditions Thus, the regression equation is: IIT = β 0 + β 1 GDP + β 2 DGDP + β 3 PCGDP + β 4 DPCGDP + β 5 EU + β 6 DIST + β 7 BOR + β 8 LAN + ε (1) Table 4 show the results of the regression for equation 1, utilizing OLS estimators. A second regression, equation 2, was performed, excluding the variables DGDP and LAN.
REGRESSION RESULTS
The results for equation 1 were unsatisfactory since there was evidence of multicollinearity among several variables. The elimination of the two variables DGDP and LAN resulted in a marked increase in the explanatory power and significance of the other variables, while maintaining a respectable R 2 of 0.70. Overall, the empirical findings based on equation 2 support the a priori expectations based on the theories analyzed. Both economic and geographical factors were found to be significant in explaining intra-industry trade in Spain. All the estimated parameters had the expected sign. Spanish IIT was found to be more prevalent when trading with countries with similar levels of development (low DPCGDP), when trading with countries with large and rich markets (high GDP and PCGDP), when trading with other members of the EU (EU = 1), and when trading with nearby countries (low DIS and BOR = 1).
CONCLUSIONS
The foreign trade of Spain is oriented primarily towards the EU, and its high rate of intra-industry trade with other industrialized countries indicates a high degree of economic and commercial integration. In this paper we have attempted to identify the importance of several independent variables in explaining IIT, based on the theoretical writings on this issue. We have focused on three types of factors: those related to the level of economic development and the convergence of the economic structure of mature economies, those related to "commercial proximity" through membership in an integration scheme, and those related to geographical proximity.
In all cases the observed pattern was in line with the theoretical expectations. Thus, we can conclude that in the case of Spain intra-industry trade has been positively influenced by the level of development of its trade partners, by their market size and by the convergence of their development levels and economic structure.
Furthermore, the results highlight the importance of membership in the EU for Spanish trade patterns in general and for its IIT in particular. Likewise, we observe a high sensitivity to distance, which stands as a proxy for transport costs.
From the point of view of trade policy, these findings indicate that Spanish foreign trade is perhaps excessively dependent on its immediate vicinity, which suggests that its competitiveness may rely excessively on cost advantages, as opposed to the technological capacity for product differentiation. 
